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Ti; samples of volcanic rocks studied are
rur: ,: the large Kratovo-Zletovo volcanic area
t[ilri :r---ipv the north-eastern parts of the Republic
:n l.l.::rjonra. There are ltu[refous clata re.garding




UDC: 552.323 .051 (49j.j)
the investigation of these volcanic rocks Bogoevski
1964, Ivanov 1965; Pucruh 1973; Jankovie D12,
1974;Pantic eI. a1., 1972, Marii 1953; Mijalkovic
et al.,7964; Tomi6 1938; Cepa(rlrlroncrrl, 1990.
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A b s t r a c t: Thc paper presents rninelalo-{ical and pctrological characteristics of andesitc rocks near.the vil-
-._i: of Ratavica. Simples were collected 2 m tiom one another.
Preparation of sirnples was made at the Faculty of Mining and Geology Stip. Detennination of macroelements
-:.j trace elements in rocks lnd rnincnrls rvrs clone by AES-ICp.
xel'rrords: andensitc; dacitc; augitc; plagiclase; andensine; hornblende; biotite; quartz
INTRODUCTION
RESULTS AND DISCUSSION
S-:pies of andesites are dark grey-green col-
:ur l:.:'. ate cornpact rocks with porphyritic struc-
:rur: ::l inassive textures. They possess columnar
tsi{':1 
"_r. At the base they have phenocrystals of
lrr :n-,:- 
- 
:tLrrpiric plagioclase, idiomorphic and hypi-
lirr-r--:ri; 
_srains of augite and metallic minerals.\i .--:-:tes have similar characteristic and colour.
C:":r.ucal composition of andesite rocks were
.ry;:::-:.d by AES_ICP in the laboratoy on Fac-
.trluq, 
-- 
\fining and Geology in Stip. Results are
g-,:_ :: Tables I and 2.
F-_:-:re 1 shorvs that investigated rocks are on
' r,,rJ3r betlveen trachy-andesites ancl dacites.
F,-,r better presentation of data of macroele-
tmu:Li 
=\'eral Harcker diagrams were made (Fig. 2).
Tre diagrams show that TiO2, FeO, CaO,
,f,.1- 
- )'fnO components occur as fairly equivalent
{UC(-:-:raciOnS.




Chemical compositiott o.f andesite rocks necrr the






15.69 15.89 15.8i 15.58
5.08 5.02 4.59 5.0.1
2.85 3.00 3.58 1.03
5.45 5.41 5.37 5.56
Na2O 4.30 4.35 4.j9 4.61 4.6j 4.5 
'3
KrO 3.31 3.01 3.34 3.34 3.35 2.61
Tio2 0.-559 0.487 0.571 0.579 0.546 0..544
MnO 0.116 0.109 0.102 0.098 0.098 0.103
P:Os 0.266 0.236 0.264 0.225 0.243 0.24t
slo-l
Suma
64 3 64 33 6189. 61 8 6t.72 61.85
ee 6't ss.s3 100.03 ;,;.;;- -;;;.;,; -il.;;
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Table 2
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Fig . 2. Harckers diagram SiO2
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MICROSCOPIC FEATURES
These rocks have porphyritic strlicture.
.follorving minerals were cletennined:
au_grte, andensine, hornbiencle, biotite and quartz.
_, 
Augite_is light grcen, green up to brown. Grainstze attains I 
- 
2 mm. htterference colours are oft"::n9 order (Fig. 3)..It possesses higtr relief. Opti_
:ilJy ir positive. Maxirnurn ungl" oiir,.,l,ri, i, +S _J+-
The chemical composition of augite is gir,.enin Table 3.
On rhe basis of the results obtained the classi_fication was made of pyroxene by Morimoto et al.,1988 (Fig. 4). Figure 4-strows,frirlrr.rjgarect py_roxene is augite.
Table 3
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Fig, 4. Classification of pyroxene by Morinroto et al
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Contents of trace elements 1n augite are cle_terminecl by AES_ICp 
. ResLrlrs .r. gi";;"i,ri able 4.
Fs
l 988
Fig. 3. Microphoto-qraph of augite ancl quartz(^ 10, N*)
60 T. Siakovalvanova, B. Boev, V. paneva-Zajkova
Table 4
Contents of trace elements in augite
Elements
Table 5





































































Andensine is most present in the rocks. In
thin section is colourless. Appear in idiomorphic
grains. Twins can often be found. Size of grains is
1-1.5 mm. Interference colour is white of second
order. There are two perfect cleavages on (001)
and (010) (Fig. s).
Fig. 5. Microphotograph of andensine (x 10, N*)
Table 5 shows chemical composition of an_
densine of andesites rocks of Ratavica.
Chemical composition of andensine is shown
in the diagram for the classification of plagioclase
by Deer et a1.,1967a (Fig. 6).
Contents of trace elements in andensine is















































Fig. 6. Classification ofandensine by Deer et al., l96j
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this term is useful because
::.:mical composition of hornblende is not deter-
::ned. Hornblende was determined oniy macro-
.;,:,py and microscopy. The colour is green-brown.
;terference colours are of second order. Pleochro-
-.rr is different tint on green. It possesses high re-
-:f (Fig. 7).
Biotite is very litle presents in the rock. Size
-: 
_erains is 0.2 
- 
0.4 mm. Appears in idiomorphic
:+stals. Translucent, pleochroic in yellow ancl yel-
-:,u'-brown, greenish brown, dark brown. red brown.
Fig. 7. Microphotograph of hornblencle (x 10, N*)
Quartz 
- 
in thin section is clear and colour_
le;1 (FiS 8). Appears in small xenon.iorphic gr.ains
of 0.3 
- 
0.8 mrn in size. It possesses loiv relief ancl
grey interference colour. Optically is positive.
Fig. 8. Microphotograph of biotite and quartz (x 10, N*)
Metallic minerals are present in as small








From what has been said above the followins
:cnciusions can be made :
Investigated rocks have dark green_black col_
-.ur. Structure is porphyritic and texture is massive.
They are very hard and heavily detatchable sim_
:les. In these rocks are determined the followin-e
mrnerals: augite, andensine, hornblende, biotite,
quartz and metallic minerals. The result of minera_
logical and petrological investigation determinecl
tl-rat these rocks are the border between trachyc
andesite and dacite. Earlier investigations deter_
mined that these rocks were anclesite.
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